Feasibility and accuracy of fusion imaging during thoracic endovascular aortic repair.
To evaluate accuracy and feasibility of fusion imaging during thoracic endovascular aortic repair (TEVAR). From January 2013 to January 2015 fusion imaging was used in 18 TEVAR procedures. Patients were prospectively enrolled for the survey and informed consent was obtained. Planning of the procedure and computed tomography (CT) angiography (CTA) segmentation with determination of all relevant surgical landmarks that should be displayed on fusion imaging was done using the preoperative CTA data. The registration was done with an intraoperative noncontrast-enhanced cone beam CT and CTA (three-dimensional [3D]-3D registration; n = 15) or with two fluoroscopic images in anteroposterior and lateral projection and the CTA (two-dimensional-3D registration; n = 3). An intraoperative digital subtraction angiography was performed to adjust fusion imaging and to allow accuracy measurement. Fusion imaging was possible in all included patients. The median dose for noncontrast-enhanced cone beam CT imaging was 28.6 Gy/cm(2) (range, 17.9-43.3) and 0.46 Gy cm(2) for two fluoroscopic images in the two-dimensional-3D group. Full accuracy was achieved in two cases (11%), with a median deviation of 11.7 mm (range, 0.0-37.2). Manual realignment was possible in all cases. This early experience shows that fusion imaging is feasible in TEVAR procedures using different registration methods. However, it shows a significant deviation in thoracic procedures because of different sources of error, making confirmation of fusion overlay with a digital subtraction angiography necessary in any case.